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(54) PROFILED PIPE 
(57) Abstract: 

FIELD: manufacture of pipes. SUBSTANCE: profile Is made In form of symmetric combination of three 
tear-shaped cavities formed from billet two of them are In contact by outer surfaces of widened 
portions forming third cavity between them; inner surfaces of two tear-shaped cavities are formed 
by Inner surface of round billet and their outer surfaces are formed by outer surface of round 
bmct Inner surface of center cavity ts formed by outer surface of round billet and outer surface 
of this cavity b formed by inner surface of round billet EFFECT: enhanced reliability. 1 dwg: 
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(54) nPOOHJIbHAfl TPVBA 
(57) Abstract: 

HcnonuoeaHge: b TpytSocrpoeHKH. CynqpocTt* K3o6perefiH5i: npo^suib Bbmonaea b sane cmueTpviBOfi 
KOMtbcoaxBiH M3 Tpex KajincoHRicbCX nojiocrefi, o6pa3oeaHHbox ra Tpy6»oft aarorosKH. jjbc H3 Kcropux 
conpBKacajcxrcH ueaqry co6oft HapyiKHbiux noeepxHocrHvm ynmpeaMbtx tiacreft c $opuHpoeaHHeM utxjxy 
hkmh TpeTben OQ7I0CTH. npa sTow EHYTpcHHuc ooBcpxirocT* Aoyx Kannea^Hbuc nanocTcfi o6pa3oeanbi 
BHyrpeHHefl noeepXHOCTtJO Tpy6noft aaroroBXH, hx Hapymiace nosepxHocrw o6pa30BaHU HapyxBoft 
noaepxHOCTbio Tpyfaofi saroroBXH. a BHyrpeHHHH no8epxRocn> cpeflHcfl hgjiocth o6pa3oeana HapyxBCfi 
noeepXHOCTbio TpytSaott 3axxm>auf. HapyxHan nosepXHOCTb orofl no/iccra otipaaoBaHa BHyrpeHHcft 

nOBCpXHOCTMO Tpy6H0M SaPOTOBKiL 1 H/I. 
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Description [Omcanic H3o6pcxcHKnJ: 

K3o6pcrootc OTHOCarcn k oopafiorxc Mcrajmoo AaanamcM h uoxer 6bm» BcxxunaoaaHO npa 
torero on eraa Tpy6 c (ncoHEflbiu npo$suiew, iipauesoKMUx a mwtbc 3aroTOB0K nnacrapefl, 
ncnam>3ycMbix n/i« BOOCTaHoeneum nepkcerspotocTU BOAHKbtx, KcxJrrHHWX H raaoewi ckbuchh. 

Mowcroa MKortmynesaR nptwmhHO-ro^pMpoBaHHaH TpytSa, npai»rraa 3a nporoTan. BbraojiHCHHaH ao 
xpyrno* Tpy6ao* 3aroxoaat nyrcw ActopMapoBaHH* (pacTH»etoiH) cc noneperacr© cchchhh. PeryjinpyH 
BerawBHy BnaaTTOBarow porantoB a 3aroroaKy h hx xojDtwreo. mojkho Ha oahoA onpaaxe asroraiyiBBaTb 
■rpydA c pasmnoorfu npo^ajicM. vro oco6chho bmuw xpy6. acnam^3yefcci>ix b xaraecrBe nnacTwpeft 
pewoHTa oocaffgboc rpy6. 

He»<xrraTKOW Ta&oft Tpyou Bannerol oo/ibmaH crencKb Ac^cpMaujoi a Mocrax B3r«6a, wro yweawnaeT 

B03W0KH0CTt> paCtnapeKB* DJiaCTWDH B KOJIOHHC H yBCmTOSBaCT CTpamBaJOmHC uanpfWCHHH H, XPQWe 

toto. 6om>moe kojotuoctbo xoaneHTpaTopoB HanpsuxeaHH b wecxax scsraoa. TpyfSbi. 

TexHavecxaH saAana. panaeuan bsoodctcwkm. 3axnwaaeTca a yueabmcuHH bcjiothhw ocxarowHOM 
AafropManjoi 3a cuer CHamem* xpBBH3Hb( npo$B7i« a b chmkchot npo«a7it«wx jtrtop**nv& Tpy6bi. 



nocTaaneHHaji 3aAa<ta pemarren 3a oier toto, qrro a npo$anbaoft Tpytfe, npcauyn^CTacHBo ceapBoA. 
BfamonaeaBoft c ^aooaHbcu cOTeaxceu npo^miH. cornacao K3o6percHKX>. npo^am> aunonBCB a W 

eHWMeTPBTHHOtt KOMOBHangH B3 TpCX KanneBBABMX IlOllOCTCft, o6paTOIW HHW X B3 Tpy6aoft 3at wmibim. ffPC B3 

xoropbix conpsncacaiOTCH MO^y co6afi HapyxHbfwR noeepxHocrnuH ynrapcHHwx vacreftc^opMBpoaaHiKM 
ucxpy bhmx TpcTtoeft dojioctb, npH 9TOU BHyTpcHHite noeepxHocTii niyx KaiuicEH^iQJx nonocrca 
oopaooaaHbi BHyrpcHBCft noacpxaocTbio TpytJHoft aarvroBKH. kx Hapyrawe noBepxaocTB oopaaoaaBbi 
HapyjKHoft noocpxKocxMO Tpy6noft 3aroroBKn. a BHyrpeaHHn noaepXHOCTb nonocTO o6paaoBaHa uapymuoii 
D»ocpxHOCTbio Tpy6ax>M aaroroBxa, HapymHa* noocpxHOCTb yroa nonocni o6pa30BaHa BHyTpcKaca 
noBepxHOCTUo Tpy6aofl 3aroTOBxn. 

B npq^iaraoiofl npoJmjttHoft xpyoe 6anwnaH nacn* noaepxHOCTH xpytSbi hbhhctoi *iacTt*> oaacaBHan 
oKpyxHOCTH, wto 3HaMHTOibK0 yvtcHMnacx KorawecTBo xoBucHTpaTOB HanpnxeHan no nepHMcrpy Tpyfiw H 
ycanm paa^aHH npo^wm a noHwmaex npoMHocxt, ccmchhh npx pa3«aMc xpy6 a npoqpooc ax ncconbsoaaaHH 
b KattecTBe nnacrbipeft fljin booct&hobjichh^i rqaieiWHOcTH npa pcuoarc o6ca«Hbix xotiohh. Kpouc toto, 
cHHxakyrcn ocraTwm>ic KanpHxamn m a caapaoM mae nocne paaRara rgy6bi a CKaaxKBC. Tax xax 
caapaoft moa BaxcwarcH a aoae wanoft ppbopuaujasi. a ocTanbHajt uacTb ncpuMrrpa (o^pMapoaaKHwe 
Kannceenauc hojiocxh) auccr nnaaaue aepexo^M c Manoa xpw rerw oa. 



ncpxairrp Hapyamofi noeepxHOcra npo4«UTi J Ho4 TpyCbi Kecxarajao <5anwnc BHyTpcHH^ myKuerpa oocaffBofl 
TpyObi wist cxanaBMR Haxara. a aapyxHbdl oaHcaaaufl aaaurrp mcbmbc aayrpeBB^ pcaaMcipa ooV^dboo 
xpy6bi b^ih ooocxKHCHaa cso6o^Horx) cnycxa a csaaxHBy. 

McnomooaaHax npo^wibabtx xpy6 a Kaiccrae nnacrapca. ycraaaanaaaeaibix a weerax noopcaflenMH 
(Tpcnanoj. wecroaa cxao3Baa KoppooHH, A qx^opnpoBaHHbie oraepcTHH. anaoc a «p.) rfcaflHKX kojiohh. 
bm w pan npe»4yiA<CT8 no cpaa^ B3roroBncHHr npo^ajibHofl TpyGw B3 

ceapaoH saronaaui nosaanaex 3HawrcnbBo cajoaTb pacxoflU aa ee lapoaoaaflcrrBo; Tax xax 
aaatorrenfaHaH wacn, ncpaucTpa Tpy6bi aaaacrca uacrwo onacaaHofl oxpyanwrra. yro ywcabniaeT 
KomniecTBo KOHUpHrpaToa. yawnwaaacT roaxoaflb coitphkochobchhh npa paa^awe weaxfly Bfc^paBnetfflofl 
•rpytSaft a KonoBROfl a yaejawaaacT HanpaxeHaa crparmaaaji; BOSMoamocT b npa ucranra upoQMJiun*x 
xpy6. G^opMapoaaHKbOt a 6yaTbi. noaBonacr coxparan, apeMH peuoara. yueRMBTt* pacxoA MaTepaanoa a 
saTpara npa peMoare noapcxneaHUx yqacrooa nnamipjam xoacwft Anaabi, npoaoaoABTb poaarr b 
rax aa aaatrarenbHbuc rJiytSanax. noaucart, aaAcaoiocTb a AoaroBeqaocn. orpcuoHTHpoBaHHoro 



npa {KxntRpoaaHaa 6yara aa np€»naracMoil apo^nnbKoft xpy6w aaawrcraio caKmaxrrca npoflOJibHWc 
Ae^opwaxaia a cxpyMHaaHHc TpytSu. Tax xax yxaaAxa bhtkob npoAontHoft Tpytiw npoa3BOAarca Ha A« 
onopfai ymapeanbcx uacrcfl nanncBHAHbix oanocrcfl. 

Kpouc toto, npcAnaracubiH npo^icnb hmcct AocraTOWHyw Kccrxocrb, a npa ^ofJunpoBaHan 6yHra hc 
npoacxoAHT cmhttoi ccscHMH. a nptt paDMOTKc hc Tpc6ycTca AonojnarTcnbHWX oncpanafl a o6opyAPaaHHH 
Ana npaaKH Tpy6bi or cxpywKaaHna. 

npcAnaraeuaa TpytSa npa uaxcaManbaofl KownaxTaocra ocHaoui aueer Haaoanbaiac panayew xpaaaoHfai 
<J«pwbi ccmchhh <fracoHHoro npot|«ma. A mcm wciibinc xpaaHOHa <fropuw ceMCHaa npo^ana. tcm ucatmc 
inpacxoAOoaH pecype nnacriWHOCTa npa <^o P mobkc npo4>ana b crraHC a npa paaAaMc cro b cxaaaumc tcm 
MCHbme Bem/pawa ocTaTouHbix HanpRjRCHMfi. 

Ha Mcprcate si3o6paxeHna npo^anbHaa xpyoa noncpewoe ccuchmc. rne I a 2 - xanneaaAHbic nonocra. 3 
ceapKOfl idoo. ^ 
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npotanTTT^JZ^T^ pacnarojieBHbix no puhkc cropoHU or nqmncanunft oca oumpm 

npo*»nuy» Tpy«y, nanpawq,. » mnoeoBoft DaroTooo, nonyxwjor cncRymipu oCpaaou. 

Ha ^puoBoqHtKsapowou crane CsapKBaDT Tpytfy apymoro Mtma „ m ^ A „ m 



u^^J^^l^I?^^^^ BUCOTa "P 0 *"™ » « Hapyaooofl onBcaBHbd! flHau^p npoAara "B" 

W " M " 1W l««mipyt«ofi o&aAHO« rpy«M aa 27 39% ^ o6oic^rr^L^ 

OiyCK B CKBaJEUBy K MCCTy ITOBpCMflCHHH. ^^"MHWM 

^a^ 0 ^^Z! eHHbn< "* '* PTO,tt Kwr ^ ™* B "Po+B^p^eo^otTer^^ 
mS^SJ^ ™ -n>>«MUWH<SpyBT fl o cooroonicHHH paauepoB B x H. cooiBrrcrayBo^x 60.1 x 57.5 
npo*Bntaa« Tpy6a paaopava 60.1 x B7.5 6hora BomibsoBaBa win ooionra „Mr™wr D 

Bap^r^L^M ^TptuowrBpoBaBHoro yvacTKa npn oooRcfleitBrn K aa s^rp™^. w H 

^^^^Z^LZ ^T™ 3 * r ° rr0O °" " nae ~P e " «™ P— » ofca^ -rpy* 
.-raBomwrr BocxrraHocrrt, pa6orrocnoco«HocTt, ciujaxHu c HaKMCHunHMM saxpaTaun. 



RU 2091655 CI 



Claims (Qopuyna KOotipe-rcHHHl: 

flpo^wifaBaH Tpy6a, npetmymocTBCHao caapaan. atjnojmtBsasi c $aooHHboi ctmmtu npo^anR. 
ormntajontancn Tew, *rro npo$K7n» DbroaraicH b b^rc CMuueTpimHofl kou6bh&I9QI ho Tpex Kaxmeu^uboc 
nonocrcft. o6pa30BaHHbix kd Tpy6«oft sa r crro aKH . jjbc B3 Koropboc ooapmacaHJTCH utxpy co6ofl 
HapyaKHbnia noocpxHoc-rnwH yumpeHHbcx «tacrefl c ^opMBpoBamcw Mcxjxy hhub TpcTbcfl nonocm, npa 
yrou BHyTpcHHKc noetpxHocni AByx sannca^mfbix nonocxcfi o6pa30B&Hbi BByTpeHBcd nooepxHOCTbio 
TpyfiHoM saroTOBKM. tot HapyxKbrc nooepxHOc-rK otipasoBaHbi napymttoA noeepxHOC-rtJO Tpy6nofl aarcrroBKa, 
a BHy-rpcKHHH noeepxHocn> cpe^ucft nonocnc otipaooBaiia HapyxHoft noocpxKocnjo Tpytinoft aaroroBKii, 
HapyjuiaH noBCpxxocrb arofl nanocmt otfpaooeajia nayrpcHHeft nooepXHoemo Tpyfrnott aaroro&KK. 
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(54) SHAPED PIPE 
(57) Abstract: 

Field: Pipe production. Substance of invention: The shaped pipe is a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact forming the third chamber, the 
internal surfaces of the first two guttiform chambers are formed by the internal surface of 
the pipe blank, their external surfaces are formed by that of the pipe blank, the internal 
surface of the middle chamber is formed by the external surface of the pipe blank, and the 
external surface of the middle chamber is formed by the internal surface of the pipe 
blank. 1 dwg 
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Description: 

The present invention relates to the plastic metal working industry and can be applied for 
the production of shaped pipes which are used as blanks for patches employed for sealing 
off injured water, oil and gas wells. 

A longitudinally corrugated multipath pipe is known, which is used as a prototype and 
which is formed from a round pipe blank by deforming (stretching) its cross section. By 
changing the pressure exerted by the rollers on the blank, and the number of rollers it is 
possible to use the same mandrel for making pipes of various shapes, which is especially 
important when making pipes to be used as patches for repairing casing strings. 

The drawback of such a pipe is a considerable strain at the bending points, which limits 
the possibility of expanding the patch in the casing string and produces higher shear 
stresses, and the presence of a large number of stress concentrators at the pipe bending 
points. 

The object of the present invention is to reduce the residual strain by reducing the shape 
curvature and the longitudinal strains in the pipe. 

This object is achieved as follows. The shaped pipe, preferably welded, is made as a 
symmetrical combination of three guttiform chambers formed from a pipe blank; the 
external surfaces of the broadened portions of two chambers are in contact so that they 
form the third chamber, the internal surfaces of the first two chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 

A large area of the proposed shaped pipe surface is part of a circumscribed circle, which 
greatly reduces the number of stress concentrators over the pipe perimeter, decreases the 
expansion forces and increases the section strength so that the pipes used as patches in 
repairing leaky casing strings are not damaged as a result of their expansion. Besides, 
lower residual stresses are produced at the welded joint after expanding the pipe in the 
well owing to the fact that the welded joint is located in the low strain zone and the rest 
of the perimeter (the guttiform chambers) is characterized by smooth transitions having 
small curvatures. 

The perimeter of the external surface of the shaped pipe is made somewhat larger than 
the internal diameter of the casing string for the purpose of obtaining an interference fit, 
and the external circumscribed diameter is smaller than the internal diameter of the 
casing string to ensure an unobstructed lowering of the pipe into the well. 

The use of shaped pipes as patches which are installed in casing strings to eliminate 
defects (cracks, local penetration corrosion, perforations, wear, etc.) has a number of 
advantages over traditional methods: the production of a shaped pipe from a welded 
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blank makes it possible to greatly reduce the production expenses; due to the fact that a 
large part of the pipe perimeter is part of the circumscribed circle the number of 
concentrates is reduced, the area of contact between the straightened pipe and the casing 
string during expansion is increased and the shear stresses are reduced; the use of coiled 
shaped pipes makes it possible to decrease the repair time and reduce the consumption of 
materials and the repair costs when repairing damaged sections with the use of finite- 
length patches, to make repairs in wells at considerable depths and to increase the 
reliability and the service life of the repaired well section. 

When the proposed shaped pipe is coiled, the longitudinal strains and the pipe twisting 
are greatly reduced due to the fact that the longitudinal pipe coils are supported by the 
bearing surfaces of the broadened portions of the guttiform chambers. 

Besides, the proposed shaped pipe is sufficiently rigid, owing to which it does not lose its 
form while being coiled and no additional equipment and operations are needed to 
straighten the pipe while it is uncoiled. 

Having an exceptionally compact section, the proposed shaped pipe is characterized by 
very large radii of shaped section curvature. And the smaller shaped section curvature, 
the smaller plasticity reserve is consumed while shaping the pipe and while the pipe is 
expanded in a well and lower residual stresses are developed. 

The drawing shows a cross-section of the shaped pipe, where 1 and 2 are the guttiform 
chambers and 3 is the welded joint. 

The shaped pipe is a combination of two guttiform chambers 1 symmetrically located 
relative to the vertical axis of symmetry of the pipe and guttiform chamber 2 located 
between the chambers 1 along the vertical axis of symmetry. When the shaped pipe is 
made from a welded blank it is shaped so that the welded joint 3 is positioned along the 
above vertical axis of symmetry. 

The external surfaces of the broadened portions of the chambers 1 may be in contact with 
each other, and the chamber 2 is formed between them. The internal surfaces of the 
chambers 1 are formed by the internal surface of the pipe blank, and their external 
surfaces are parts of the external surface of the pipe blank. The internal surface of the 
chamber 2 is formed by the external surface of the pipe blank, and the external surface of 
this chamber is formed by the internal surface of the pipe blank. 

The shaped pipe is made, for instance, from skelp as follows. 

A round pipe is welded on a forming-and-welding mill, whereupon the round pipe is 
vertically upset on a shaping mill by means of horizontal rolls so that it acquires an 
intermediate shape and the chambers 1 are formed, whereupon the pipe is deformed by 
vertical rolls so that the third chamber — chamber 2 — is formed and the requisite shape 
section is obtained. 
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The shaping characteristics for specific sections are selected so as to obtain the desired 
geometry of the finished product. 

After the shaped pipe intended for use as a patch for repairing a casing string is sized on a 
sizing stand this pipe is transferred to a coiler or cut to 6 to 12 m lengths. 

Shaped pipe coiling makes it possible to obtain a compact, tightly wound coil, increase 
the coiling density, considerably reduce longitudinal strains developing when the shaped 
pipe is loaded on the drum and facilitate servicing of extensive wells. The shape height H 
and its external circumscribed diameter B are 27 to 35% smaller than the internal 
diameter of the casing string to be repaired, which ensures an unobstructed lowering of 
the pipe into the well to the damaged area. 

The shaped pipe is made as follows. 

A round section pipe 89 mm in diameter and 3.5 mm in wall thickness is welded on a 
forming-and-welding mill from endless band. Following this, the round pipe is loaded on 
a shaping mill and a shaped pipe having the section shown in the drawing is made. The 
round pipe is vertically upset on the shaping mill by means of horizontal rolls so that two 
chambers 1 are formed, whereupon the pipe is deformed by vertical rolls so that the third 
guttiform chamber — chamber 2 — is formed. The pipe is sized on a sizing stand to the B x 
H size, i. e., 60.1 x 57.5 mm. If necessary, the sized pipe is transferred to a coiler. 

For example, a shaped pipe 60.1 x 57.5 mm in size is used for repairing an oil well. The 
shaped pipe 60.1 x 57.5 mm in size is lowered into the well containing a casing string 89 
mm in diameter so that the clearance is equal to 28.9 mm. An air pressure is developed in 
the shaped pipe and it is expanded with the result that the pipe is straightened and tightly 
pressed against the casing string. After expanding the shaped pipe (patch), its walls are 
compressed and the casing string walls are stretched. The contact stresses and the use of a 
packer ensure that the repaired section is reliably sealed off when both the internal and 
external pressures are acting on its walls. 

The use of shaped pipes as blanks for patches intended for repairing casing strings makes 
it possible to restore the well serviceability at a minimum cost. 

The invention is recommended for use in damaged gas and oil wells. 
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Claims: 

The shaped pipe, preferably welded, and having a shape section, comprises a symmetrical 
combination of three guttiform chambers formed from a pipe blank; the external surfaces 
of the broadened portions of two chambers are in contact so that they form the third 
chamber, the internal surfaces of the first two guttiform chambers are formed by the 
internal surface of the pipe blank, their external surfaces are formed by that of the pipe 
blank, the internal surface of the middle chamber is formed by the external surface of the 
pipe blank, and the external surface of the middle chamber is formed by the internal 
surface of the pipe blank. 
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Drawings: 
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